Methods: Data from 59 patients attending an outpatient intensive program of 4 weeks of CR were collected at admission, and 1 month after discharge, using a set of self-report questionnaires. Variables were measured using CBA-H, DS-14, Q-LES-Q and Brief COPE Scale.
Introduction
Several studies have shown that prognosis of Coronary Heart Disease (CHD) is negatively influenced by psychological and psychosocial factors [1] [2] [3] . In recent years a series of studies conducted by Denollet et al. [4, 5] have shown Type D personality to be a 'distressed personality' profile leading to increased vulnerability for emotional, social difficulties and psychological risk factor [5] [6] [7] [8] [9] [10] [11] . Type D personality construct refers to individuals who simultaneously experience high level of negative affectivity and high levels of social inhibition [12] . Patients with Type D personality tend to experience increased levels of anxiety, irritation, and depressed mood across situations and time, while not sharing these emotions in social interactions because of fear of rejection or disapproval by others [13] .
Type D personality also represents a psychosocial risk factor for a wide range of adverse health Type D personality impairs Quality of Life, coping and short-term psychological outcome in patients attending an outpatient intensive program of cardiac rehabilitation outcome including morbidity, mortality, poor prognosis and impaired Quality of Life across different cardiovascular patient groups, independent of standard cardiac risk factors, as Denollet et al. studies [11, 14] have repeatedly demonstrated. Identification of cardiac patients at risk for adverse health outcome has become a priority, and modification of this risk comprises the fundamental objective of primary and secondary interventions.
Cardiac Rehabilitation (CR) programs are proven treatments for individuals with CHD, resulting in improved health status, reduced morbidity and mortality, compared with usual care [15] [16] [17] [18] . In addiction, CR including all core components of cardiac rehabilitation are effective in reducing emotional distress [19, 20] . Nevertheless, to our knowledge, only few studies [5, 21, 22] examined the effect of CR on Type D personality. No study investigated Type D personality in an Italian CR program of 4 weeks. One study found a beneficial effect of rehabilitation on mood in Type D patients [5] , a second study observed a reduction of Type D score, anxiety and depressive symptoms following expanded CR [21] . The last study revealed a poorer health status reported by Type D patients compared with non Type D, together with a relevant and stable effect of Type D personality on CR outcome [22] .
The purposes of the present study were: 1) verifying the presence of Type D personality among patients attending an Italian CR program 2) investigating psychological health status (anxiety, depressive mood, psychophysical stress, psychological functioning) and Quality of Life satisfaction of CHD patients involved in a CR program, 3) studying the influence of Type D personality risk factor on CR patients short-term outcome and Quality of Life satisfaction. Finally, taking into account that patients with Type D personality may deal with stress in a characteristic way [13] , and to be afflicted by CHD may represent an highly meaningful stressor, the study also aims to 4) investigate coping reaction in CR patients and in Type D personality prior and after CR program.
Methods

Study Design and Population
Consecutive patients from the CR Unit of the Azienda Ospedaliero Universitaria Careggi, Florence, Italy, between March 2007 and June 2008, were recruited for the current study. Seventy patients satisfied inclusion criteria and agreed to participate. Inclusion criteria were: (1) age <75 years (2) being able to understand and read Italian. Exclusion criteria were: (1) severe cognitive impairment, (2) substance abuse, (3) a history of severe psychiatric illness with psychotic features.
Within a mean time of two weeks from cardiac event patients were admitted to the rehabilitation programme as outpatients. Three or four weeks away from the cardiac event patients performed a symptom-limited stress test for functional capacity evaluation and to establish an appropriate physical training schedule. The symptom-limited stress test was also performed at the end of physical training program. Functional capacity was measured as Kgm.
Patients were invited to complete a set of psychological questionnaires at admission and 1 month after the completion of the CR program. Both sets of questionnaires were completed at the presence of a clinical psychologist.
The study protocol was approved by the Medical Ethics Committee of the Azienda Ospedaliero Universitaria Careggi in Florence. The study was conducted according to the Helsinki Declaration, and every patient provided a written informed consent.
Socio-demographic and clinical variables
Socio-demographic variables including gender, age, marital status, educational level and employment status were obtained using a set of questions in the questionnaire. Indication to CR (previous myocardial infarction, coronary artery bypass graft surgery, percutaneous coronary intervention), risk factors (hypertension, dyslipidaemia, depression, diabetes, overweight, smoking), cardiac function (left ventricular ejection fraction), functional capacity (effort tolerance), and prescribed medication, were obtained from patients' medical records.
Cardiac Rehabilitation Program
Cardiac Rehabilitation program was designed according to the national guidelines on CR. The program was carried out by a multidisciplinary clinical team and individually tailored to each patient. CR included clinical assessment and risk factor management, patient education, exercise training, dietary counselling, smoking cessation, psychosocial support. The clinical team comprised a cardiologist, a nurse, a physiotherapist, a clinical dietician, and a liaison psychiatrist. Patients were scheduled for an individual consultation with the physician within 1 week. A 4-week intensive CR program was planned. The treatment goals were identified individually based on the current national guidelines on pharmaceutical and non-pharmaceutical treatment.
Clinical assessment and risk factor management. High priority was given to clinical assessment and risk factor management during the intervention. The risk profile was systematically assessed, and the lifestyle changes achieved during the program were supported and reinforced. Pharmaceutical treatment was systematically optimized as part of the intervention to ensure optimal treatment and pharmaceutical compliance.
Patient education. The lifestyle intervention strategy was based on the stages of change model and self-efficacy theory. The lifestyle intervention was designed as group intervention, but individual counselling was included.
Exercise training. The supervised exercise training was a 4-week group program of 60 minutes five times weekly. The training plan was highly individualized and the patients were ECG-monitored; intensity, duration, and activity were individually tailored according to the initial test results and to the current guidelines for aerobic training.
Dietary counselling. Dietary counselling included initial individual assessment with the dietician, and individual prescription for special dietary conditions when required due to hypercholesterolemia, diabetes, obesity.
Smoking cessation. Smoking cessation was introduced at the initial consultation with the physician and included individual counselling, nicotine replacement therapy, and biofeedback using systematic carbon monoxide measurements.
Psychosocial support. Psychosocial support was an integrated part of the program. Patients were screened for anxiety and depression and sent to the liaison psychiatrist and treated pharmaceutically when needed. Vocational guidance was offered as individual consultations with the social worker.
Psychological Assessment
Type D personality
Type D personality was assessed with the Italian version [23] of Type D Scale-14 (DS-14) [5] . The questionnaire consists of 14 items divided into two subscales that measure negative affectivity (e.g. ''I often feel unhappy'') and social inhibition (e.g. ''I am a closed person''). A standardized cutoff >10 on both subscales indicates Type D caseness [5] . Items are answered on a five-point Likert scale (0-4) with a score range of 0 to 28 for each subscale. The psychometric properties of the DS14 are good with Cronbach's alpha = 0.88/0.86 and test-retest reliability r = 0.72/0.82 for the negative affectivity and social inhibition subscales, respectively [5] .
Psychological health status
The Cognitive Behavioural Assessment Hospital Form (CBA-H), was used to assess depressive and anxious status, psychological functioning and behaviours at risk for heart disease. The CBA-H questionnaire is a wide-ranging tool for general psychological assessment and detection of critical areas of clinical interest, specifically developed with a cardiac population in mind, and validated for a population of Italian cardiac patients [24] [25] [26] . It consists of four sections: A, B, C, D, with a total of 152 dichotomous items (true/false). Each section covers a particular area of the individual's experience: Section A (emotional reactions to the ischaemic eventstate variables) includes anxiety, depression and health-care related fears. Section B (psychophysical stress in the past 3 months) includes a shift toward unexplained depressive mood, impairment in psychophysical well-being and perceived psychophysical stress. Section C (psychological characteristics supposed to persist across time and to be largely unaffected by medical or sociodemographic eventstrait variables) covers different areas: neuroticism, introversion/extroversion, social anxiety, hostility, inability to relax and Type A behaviour. Section D offers a qualitative analysis of risk habits and behaviours for heart disease such as smoke, work, stressful life events.
Quality of Life
The Italian version [27] of Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q) [28] was administered to assess subjective quality of life. Q-LES-Q is a 90-items-self-report measure designed to quantify satisfaction and enjoyment in eight domains of functioning: physical health (13 items), feelings (14 items), work (12 items), household duties (10 items), school/work (10 items), leisure time activities (6 items), social relations (11 items), and general activities (14 items). There are also two single questions addressing overall satisfaction and medications satisfaction.
Each item is scored on a 5-point Likert scale that indicates the degree of enjoyment or satisfaction achieved during the past week (1 = very poor, 5 = very good). Higher scores represent greater percentage of life enjoyment and satisfaction. Internal consistency (Cronbach [alpha] of 0.90) and test-retest reliability (coefficient of 0.74 [N = 54]) of the Q-LES-Q have been established [28] .
Coping Style
The Italian version [29, 30] of Brief COPE Scale [31] , an abbreviated version of the COPE [32] , was administered to assess coping style. The questionnaire is a 28-item self report measure of coping skills, it consists of 14 domains/sub-scales (self-distraction, active coping, denial, substance use, use of emotional support, use of instrumental support, behavioural disengagement, venting of emotions, positive reframing, planning, humour, acceptance, religion, self-blame) of two items each. Participants are asked to respond to each item on a four-point Likert scale, indicating what they generally do and feel when they experience a stressful events (1 = I have not been doing this at all; 4 = I have been doing this a lot). The Brief COPE has a similar factor structure to the original instrument, and good internal reliability [31] .
Data analyses
Socio-demographic and clinical characteristics at baseline were compared between Type D and non Type D individuals using a Chi-square test. Negative Affectivity and Social Inhibition scores were separately entered into a mixed analysis of variance (ANOVA) with Type D and non Type D groups as between-subjects factor to test changing of type D personality subcomponents following CR.
Comparisons between psychological status, quality of life satisfaction and coping style, prior and after CR, were analysed using paired sample Student's t test, whereas unpaired t test was employed to explore differences between Type D and non Type D individuals at baseline.
A mixed ANOVA was used to explore the differences in coping style and in quality of life satisfaction between Type D and non Type D patients, prior and after CR.
In order to assess the potential clinical relevance of the psychological health status after CR, CBA-H scores were dichotomised according to the critical cut-off suggested by Authors [25] . Differences between Type D and non Type D groups in the percentage of patients whose CBA-H scores after CR exceeded the critical cut-off, were compared using Fisher's exact test.
For all tests, significance was set at p < 0.05. The data were statistically analysed using SPSS 10.0 software.
Results
Patients characteristics and Type D personality
Of the 70 enrolled patients, 59 (84.3%) participated to the follow-up phase. Eleven patients did not accept to complete the follow-up phase and dropped-out, because they live too far from the hospital or because they had gone back to work and did not want to take further sick leave. No significant differences between completers and non-completers patients were found for socio-demographic variables (age, sex, marital status, education), risk factors and clinical characteristics.
Demographic and clinical characteristics of the sample (n = 59) at baseline are shown in Table 1 . The percentage of Type D personality observed in this sample was 39% (23/59). 
Psychological health status and Quality of Life
Pre and Post CR comparison data are reported in Table 2 . After CR programme all patients reported a significant improvement (t-test; p<0.05) on CBA-H anxiety score, and in all CBA-H section B areas (psychophysical stress in the past 3 months), i.e. depressive mood, impairment in psychophysical well-being and perceived psychophysical stress. Except for inability to relax area, no significant differences in section C (trait variables) were observed. Type A behaviour index decreased significantly after CR. In addition, there was a significant (t-test; p<0.05) overall increase in Quality of Life satisfaction experienced by patients on almost all Q-LES-Q areas measured at follow-up phase, compared with baseline scores: physical health, feelings, household duties, leisure time activities, social relations, and general activities areas (Fig. 1) . There was no significant difference in psychological health status pre-and post-CR between patients using or not using psychopharmacological medication.
At baseline, the 23 Type D Personality patients, referred a general lower level of psychological health status, in terms of significant (t-test; p<0.05) higher anxiety (p = 0.001), higher depressive mood (p<0.001), lower level of psychophysical well-being (p = 0.001), and higher level of perceived psychophysical stress (p = 0.032) when compared with non-Type D Personality patients (see Table 3 ). Type D Personality group showed also significant (p<0.05) differences on stable trait variables, i.e. significant higher level of neuroticism, social anxiety, haste and impatience and interpersonal difficulties, together with significant lower level of extroversion and inability to relax, compared with nonType D Personality group. In addition, Type D Personality patients were less likely to report Quality of Life enjoyment at Q-LES-Q, when compared with non Type D Personality patients. Type D patients scored significantly lower on Quality of Life satisfaction in physical health, feelings and emotions, social relations and in the global satisfaction subscale of general activities (p<0.05).
To examine the differences in Quality of Life perception between Type D and non Type D patients, prior and after CR, a mixed ANOVA was employed. There was a significant main effect for time for all Q-LES-Q domains (physical health 
Clinical relevance of Type D Personality on psychological health status using critical cut-off
In order to assess the potential clinical relevance of patients' psychological health status after CR, CBA-H scores were dichotomised according to the critical cut-off suggested by the Authors [25] . Comparisons revealed that, after CR, a significantly [Fisher's exact test, p<0.05] higher percentage of pa- Table 4) .
Coping style
Prior and after CR the most used problemfocused coping strategies included Planning 186 E. SOGARO ET AL. Data are presented as Mean + SD. CBA-H: lower scores represents better health status except for B2-Psychophysical well-being for which higher scores represents better health status. Q-LES-Q: higher scores represents greater percentage of life enjoyment and satisfaction. P < 0.05, two-tailed unpaired-sample test
Discussion
In the present study, we investigated Quality of Life satisfaction and psychological health status of CHD patients involved in a CR program. As expected, consistently with previous studies [5, 19, 20, 22] , results showed an overall improvement of CR patients in psychological health, a significant reduction of anxiety, depressive mood, psychophysical stress and impairment, and an overall increase of Quality of Life enjoyment, after CR, confirming that programs comprising all core components of cardiac rehabilitation may be effective to enhance patients well-being.
The first aim of the study was to verify the presence of Type D personality in the current CR sample. Results show a higher percentage of Type D personality (39%) in this sample if compared with prevalence reported in Italian [23] and in European [5, 33, 34] CHD population, and in one study conducted in an European CR setting [22] . The significant larger percentage of patients with hypertension risk factor in the current sample may have contribute to the high rate of Type D personality. In fact, a previous study [5] observed Type D to be more prevalent among patients with hypertension (53%). In addition, Type D was associated with increased blood pressure reactivity to stress in young, healthy adults [35] . In line to others findings [22] , we observed that the majority of the Type D caseness (87.5%) remained stable, after CR.
Type D personality resulted to be a risk factor for Quality of Life and psychological health status. Prior to CR Type D patients were found to report a significant lower Quality of Life satisfaction in several areas such as physical health, feelings and emotions, social relations, and in overall satisfaction for daily activities, compared to patients with non Type D personality. In addiction, after CR, the influence of Type D personality on Quality of Life satisfaction remained significant, affecting most of the mentioned areas (physical health, feelings and emotions, social relations and in global satisfaction for daily activities). Furthermore, we observed Type D to be associated with a significant greater level of psychological impairment, greater anxiety, depressive mood, psychophysical impairment and stress, prior to CR. Type D patients revealed higher level of neuroticism, social anxiety, introversion, haste and impatience, interpersonal difficulties, inability to relax. Finally, despite the overall significant improvement observed after CR, Type D personality 188 E. SOGARO ET AL. [5, 21] which found no significant reduction in Type D scores after standard CR, but it is partially in line with results of two previous studies, [21, 22] which found a change in Social Inhibition in Type D who participated in a CR extended program, and in participants of a program including all core components of CR, respectively. Characteristics of the context and setting in which a CR occurs might offer a possible explanation to the reduction of Negative Affectivity and Social Inhibition observed in the present Type D group. It should be noted [36] that positive effects of CR were also related to the effect of mediating social mechanisms triggered by attending to CR in formal and informal groups. Hence, to being part of a group ('being in the same boat'), perceiving similarities between other people attending rehabilitation, sharing emotion, and being in close proximity to other cardiac patients at different stages in rehabilitation may unsurprisingly enhance personal and social confidence, and provide emotional support to patients and an increased sense of control over the disease process [19] . The first implication for Type D intervention in CR setting would be the active promotion of informal social occasions during CR, together with adjunctive emotion and stress management interventions. However, further studies are needed to explore this hypothesis.
Finally, with regard to the findings on coping style, the present study showed that the most used problem-focused coping strategies by CR participants were Planning and Active coping, the most used emotion-focused coping strategies were Acceptance and Positive Reframing, whereas the most used maladaptive strategies were Self-Blame and Self-Distraction. Comparison pre and post CR showed an increased use of Denial and a lesser use of Substance Use coping style. Some coping reactions are known to be generally adaptive, while previous research has shown that others seem to be potentially dysfunctional [31] . Emotion-oriented coping strategies in the long term may be less adaptive than problem-oriented strategies, however, the impact of these coping strategies appears to depend on the specific stressful situation [37, 38] . Type D personality was found to be associated with a greater use of coping strategy of Venting of emotions (i.e. entails a focusing on stress) which is considered a maladaptive strategy as by focusing on and venting emotion, people dwell on their distress and distract themselves from active coping [32] . Furthermore, prior to CR Type D, compared to non Type D patients, used significantly more a Self-Blame coping style (i.e. criticizing oneself for responsibility in the situation) which has been found to be a predictor of poor adjustment under stress [39, 40] . Nevertheless, following CR the use of Self-Blame coping style significantly decreased, indicating a possible improvement in coping abilities by Type D patients. However, these preliminary findings need further investigations, as important questions about coping style in CR setting remained.
Limitations of the present study include the lack of a wait list control group and a relatively small number of patients, although our results reached significance. In addition, the brief duration of the intesive CR program and differences in the duration between Italian and Europe or USA CR program should be considered for the generalizability of the present findings.
Strengths of the study comprise the use of a wide range of psychological assessment and the employment of a battery specifically developed for the Italian CHD population (CBA-H). Moreover, the study extends the current research on Type D patients outcome, following CR, with additional variables such as Quality of Life enjoyment and coping strategy, and provides further information on Italian CR patients population.
In summary our study provides findings on Quality of Life and short-term psychological outcome in Type D and non Type D patients, following CR. After CR, psychological status and Quality of Life satisfaction of CHD patients were found to be enhanced. Nevertheless, Type D personality patients reported a significant higher level of psychological impairment in terms of anxiety, depressive mood, psychophysical well-being, perceived psychophysical stress, social anxiety, interpersonal difficulties and a significant lower Quality of Life satisfaction. Moreover, the impairment in psychological health outcome remained clinically relevant for a significant higher percentage of Type D compared to non Type D patients, after CR. In addiction, although the subcomponents (Negative Affectivity and Social Inhibition) of Type D personality decreased following CR, the majority of Type D remained stable in their caseness. Type D personality seemed associated with maladaptive coping strategies, as well. Therefore, importance of assessment for Type D personality is warranted in CR setting so as additional interventions seem required to enhance the outcome of these patients defined in letterature at high-risk. Further studies are needed to explore the hypothesis of intervention for Type D patients in CR setting with the active promotion of informal social occasion during CR, together with adjunctive emotion and stress management intervention. 
